Silica-supported P 2 O 5 (P 2 O 5 /SiO 2 ) was used as an efficient, green and cheap catalytic system for the synthesis of N-sulfonyl imines via condensation of sulfonamides with several aldehydes under solvent-free conditions. The reactions proceeded rapidly at 110 °C and the desired products were obtained in high to excellent yields.
Introduction
Imines bearing electron-withdrawing N-substituents are useful intermediates in organic synthesis. 1 Among them, N-sulfonyl imines are the centre of attention for organic chemists because the sulfonyl moiety has proven to be a powerful activating group of the C=N bond in these compounds. As a consequence, N-sulfonyl imines have been widely used in organic synthesis. 2 In addition, they are excellent substrates in nucleophilic additions, 3 reductions, 4 aza Diels-Alder reactions, 5 aziridine 6 and oxaziridine synthesis 7 as well as ene reactions. 8 Several kinds of synthetic routes toward N-sulfonyl imines have been developed namely via the Lewis acid catalyzed reactions of sulfonamides with aldehyde precursors, 9 rearrangement of oxime Osulfinates, 10 tellurium mediated reaction of aldehydes with chloramines T by utilization of in situ generated N,N'-ditosyltellurodiimide, 11 application of N-sulfinyl sulfonamides instead of sulfonamides to generate sulfonyl imine in situ via a [2+2] cycloaddition and extrusion of sulfur dioxide, 12 generation of sulfonamidosulfones and basic elimination, 13 and catalyzed isomerization or rearrangement of N-sulfonyl aziridines.
14 It is worth noting that the methods that have been established for the preparation of Nsulfonyl imines are associated with one or more of the following drawbacks: (i) long reaction times, (ii) unsatisfactory yields, (iii) formation of toxic byproducts, and (iv) the use of expensive of amines, 22 deprotection of 1,1-diacetates, 23 Fries rearrangement, 24 and acetalization of carbonylic compounds. 25 Considering the above subjects and also along with our previous studies on green organic synthesis, 9a,18,26 herein, is reported an efficient, green and simple method for the production of a set of eighteen N-sulfonyl imines from benzene, p-toluene sulfonamides and aromatic aldehydes in the presence of P 2 O 5 /SiO 2 under solvent-free conditions, Scheme 1. 
Results and Discussion
In order to optimize the reaction conditions, the condensation of 4-methylbenzenesulfonamide with benzaldehyde was studied as a model reaction to provide compound 3a (Scheme 1). At a first scope, the reaction was examined in the presence of catalytic amount of P 2 O 5 at 110 °C under solvent-free conditions; however, the product was obtained with low yield even after prolonging the reaction time ( To compare the efficiency as well as capacity of the solvent-free conditions with respect to solution conditions, the model reaction was examined in the presence of silica-supported P 2 O 5 in several solvents; the corresponding results are depicted in Table 2 . As it can be seen, the solventfree method is more efficient. The Solvent-free conditions.
The efficiency and applicability of this new procedure was compared with some reported methods for the preparation of N-sulfonyl imines (Table 3 ). As Table 3 demonstrates, our method afforded the better results.
In order to establish the generality of this method, the benzene and p-toluene sulfonamides were condensed with various aldehydes to furnish N-sulfonyl imines in high to excellent yields in relatively short reaction times; the respective results are displayed in Table 4 . Isolated pure product.
The influence of both electron-releasing and electron-withdrawing substituents on the aromatic ring of aldehydes upon results of the reaction was investigated. The results showed that electron-releasing substituents had no significant effect on the reaction times and the yields (Table 4 , entries 2-4 and 14). However, the presence of electron-withdrawing substituents on the aromatic ring of aryl aldehydes increased the reaction times and decreased the yields (Table 4 , entries 5-7 and 15). Moreover, the presence of a halogen on the aromatic ring of aldehydes had negligible effect on the reaction yields; however, these substituents increased the reaction times (Table 4, 
Conclusions
In conclusion, an efficient method for the synthesis of N-sulfonyl imines via condensation of sulfonamides with aldehydes, has been developed. This new strategy has several advantages, such as high yields, relatively short reaction times, low cast, simple experimental and as isolation procedures, and finally, it is in agreement with the green chemistry protocols. 
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